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ABSTRACT 



A display apparatus for displ acing a curso r over _a plu- 
rality of display screens including a plu rality of displ ay 
units~eacn naWug iespeclive display screens, a mouse 
for gerieiatmg itilalive coordinates or the cursor on a 
display screen, and a signal processing unit for receiving 
the relative coordinates generated_byjhe mouse and 
au tomatically determinin g' a display scjs cjijcui-which 
the cursor is to be displayed. By moving* the mouse 
continuously, th e cursor is rem oved from one display 
screen to a next cfisplay screen "in a continuous manner. 
Particular positions o n a plurality ofdisplav scre enscan 
be simu ltaneously denoted from any o ne of the display 
sc reens. . ■ ' ~"~ 

6 Claims, 9 Drawing Sheets 
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t ■■ ■. . . to the selected picture image and the selected full size 

DISPLAY APPARATUS FOR DISPLAYING A . picture image instead of the picture image list is dis- 

• POSITION INDICATING MARK OVER A played on the display screen. 

PLURALITY OF DISPLAY SCREENS FIG. 1 is a schematic view showing the known medi- 

5 cal image filing system including first CRT monitor 1, 

n^ lS , J S I continuation of application. Sen . No. sec0 nd CRT monitor 2, mouse 3 for inputting coordi- 

06/906,905 filed Sep. 15,1986, now abandoned. ■ nates of a position indicating mark, i.e. cursor 4, and a 

BACKGROUND OF THE INVENTION si S nal processing unit 5 connected to the monitors 1, 2 

xx-iA ~e*u t *• " jnv.jA-c** . : and mouse 3. As shown in FIG. 1, on the CRT monitor 

F.eld of the Inyent.onand Related Art Statements 10 lf there is displayed a list of attribute data r e lating t0 a 

The present invention relates to a display, apparatus plurality of picture images included in a picture image 

comprising, a plurality of display units having display list which is displayed on the second CRT monitor 2. 

screens over which a position indicating mark can -be The cursor 4 is displayed only on the first CRT monitor 

displayed. . •;. _ 1 arid can be moved on a display screen of this CRT 

There has been known a display apparatus compris- 15 monitor 1 by moving the mouse 3 on a table not shown, 

ing a plurality of display units having display; screens. The operator looks at the displayed images on the CRT 

For instance in a medical image filing system, there are monitors 1 and 2 and determines a picture image to be 

provided two display units,, one for displaying various displayed on the second CRT monitor 2 at an enla d 

kmdsof medical picture images such as X-ray images. . scale . Then the operator moves the mouse 3 to bring the 

■fEHSUSttTE' T hT end °' ? cursor 4 to a display area on which the attribute data 

scopic images, and the other for displaying various . . < . „ .5- , ' , , ■ , . . 

kinds ofattribute data relating to picture imagls such as bel ° n &' n 8 t0 »d*lcctcd. picture image displayed 

patient name, doctor name, imaged part of body, imag- and P U * hes a SW ' t( * on the mou * e 3 * Then . the »* n * 

ing date and diagnosed result. . processing unit 5. detects a coordinate-position of ^ the 

In the display apparatus mentioned above, in order to 25 cursor 4 on the screen of the CRT monitor 1 to detect 

denote or enter coordinates of a particular position or the picture image which has been selected by the.opera- 

area of a displayed image, there are provided a plurality lor - Then a P lctur e image signal relating to the selected 

of coordinate input units for a plurality of display units. picture image is read out of a picture image file pro- 

. In such an apparatus; a position indicating mark, i.e. v j ded in t tne signal processing unit 5 and the relevant 

cursor, is displayed on a display screen of a respective 30 picture image of full scale is displayed on the second . 

display unit. The cursor "can be. moved at will on a CRT monitor 2. At the same time, the attribute data list 

respective display unit with the aid of a respective coor- is also replaced by new detailed attribute data belonging 

dinate input unit, and after the cursor has been moved to the relevant picture image. 

into a desired position, when a switch provided in the FIG. 2 is a schematic view illustrating another known 
coordinate input unit is actuated, coordinates of the 35 medical image filing system which comprises a key- 
relevant position are generated and entered in a signal board 6 instead of the mouse for entering the coordi- 
processing unit. : nate-position. By operating a ten-key 7 provided on the 
; Further, it has been also known to provide a single keyboard 6, it is possible to select one of a plurality of 
coordinate input unit and a switching, unit for selecting reduced picture images simultaneously displayed on the 
a display screen on which a cursor is to be displayed. By 40 CRT monitor 2 whose attribute data list is . also dis- 
manually operating the switching unit, it is possible to : played on the first CRT monitor 1. Then a selected full 
enter coordinates, of a. desired position on a desired scale picture ima g e and its detailed attribute dala are 
display screen. : V displayed on the CRT monitors 2 and 1. respectively. 
. In the above explained display apparatuses, thecoor- As lained abov in the k image filing sys- 
dinate input unit may be formed by an absolute coordi- 45 : the * perator Can enter a c00rdinate . p 4 iGn f { r ^ 

^^^^^-^^ ° K rhgl : t - p t n image retrievaloniy from the attribute data displaying 

or by a relative coordinate input device such as track- . rpT^wi J .i,- • ; ♦• 5 

baltniouse or digitizer. ' ^ RT momtor and thls 15 sometimes inconvenient and 

In the case of providing a plurality of coordinate. . * US ! he kn0Wn s >; ste ^ c ^ not P rovide a versatile user 

input units, a whole system becomes large in size and 50 !^ erface ' As e *P lai » ed ab °ve, it may be possible to 

expensive in cost. Further, since an operator has to : mdicate P art > cular P^ure image and its attribute data 

handiea plurality of coordinate input units selectively, from any of the two CRT monitors, if the cursor 4 may 

the operation becomes quite cumbersome. be selectively displayed on. a selected monitor. How- 

•In the case of using the single coordinate input/unit, . ever » m such a case » * e operation becomes cumber- 
since the operator is. required to handle the switching 55 some * Moreover, such a system could not be used when 
unit manually for denoting a desired display unit on'-'.' the number of picture images contained in a list, i.e. 
which the position " indicating mark is to be displayed, / menu image, is changed.. 
; the operation is still cumbersome. Due .to the recent progress in imaging devices, the 

In the above mentioned medical image filing system, resolution of the image has improved. In such a case, it 

for . the sake of a simple retrieval,^ plurality of reduced 60 is . desirable to display the picture images on the CRT 

picture images and their attribute data are grouped into screen having a large screen area and a high resolution, 

a picture image list and an attribute data list, respec- whereas the attribute data composed of characters is 

tively and these lists are displayed on the respective sufficient to be displayed on a usual CRT monitor. Be- 

display screens as menu images. After any desired pic- cause, display, ranges of CRT monitors are different 

ture image has been denoted by moving the cursor into 65 from one another, it is impossible to move the cursor in 

a position related to said picture image, coordinates of a Similar manner on these monitors. For instance, there 

the relevant position are entered into the signal process- ... might be produced an area in which the cursor could 

ing unit to select a full size picture image corresponding not be moved. 
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SUMMARY OF THE INVENTION 

The present invention has for its object to provide a 
novel and useful display apparatus comprising a plural- 
ity of display units and a single unit for entering coordi- 
nates of a position indicating mark over these display 
units by means of a simple operation. 

It is another object of the invention to provide a 
display apparatus comprising a first monitor for display- 
ing picture images and a second monitor for displaying 
attribute data related to the picture images, in which 
any coordinate position on display screens of the moni- 
tors can be entered or denoted from either the first or 
second monitors with the aid of a single coordinate 
input unit. 

It is still another object of the invention to provide a 
display apparatus comprising a plurality of display units 
having different size and/or resolution, in which a cur- 
sor can be conveniently and easily moved over whole 
display screens of a plurality of display units. 

According to the invention, a display apparatus for 
displaying a position indicating mark over a plurality of 
display screens comprises: 

a plurali ty of display units , e ach having a disp lay 25 
sc reen; 

a coordinate input unit for entering coordinates of a 
current position of a position indicating mark to be 
displayed on a display screen; and 

a signal processing unit coupled with said display 30 
units and coordinate input unit for selecting automati- 
cally a display unit to which said coordinates entered by 
said coordinate input unit belong and for displaying the 
position indicating mark on the selected display unit. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



35 



FIGS. 1 and 2 are schematic block diagrams showing 
known display apparatuses; 

FIG. 3 is a schematic block diagram illustrating one 
embodiment of the display apparatus according to the 40 
invention; 

FIG. 4 is a schematic view depicting a coordinate 
area of a coordinate input unit of the apparatus shown in 
FIG. 3; 

FIG. 5 is a flow chart representing an operation of 45 
the display apparatus shown in FIG. 3; 

FIG. 6 is a schematic block diagram illustrating an- 
other embodiment of the display apparatus according to 
the invention; 

FIG. 7 is a flow chart representing an operation of 50 
the display apparatus shown in FIG. 6; 

FIGS. 8 and 9 are schematic views showing the 
movement of a cursor; 

FIG. 10 is a schematic block diagram depicting an- 55 
other embodiment of the display apparatus according to 
the invention; 

FIG. 11 is a schematic view illustrating a construc- 
tion of the display area of the display apparatus shown 
in FIG. 10; 60 

FIG. 12 is a block diagram showing a detailed con- 
struction of the display apparatus of FIG. 10; 

FIG. 13 is a block diagram depicting still another 
embodiment of the display apparatus according to the 
invention; and $5 

FIGS, 14, 15 and 16 are schematic views illustrating 
the operation of the display apparatus shown in FIG. 
13. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 3 is a schematic view showing an embodiment 
of the display apparatus according to the invention. The 
apparatus comprises first and second display units 11 
and 12 having display screens 11A and 12A. respec- 
tively, a single coordinate input unit 13 including a 
coordinate sheet 14 and a coordinate pointer 15 which is 
moved on the sheet, and a signal processing unit 16 
coupled with the display units 11, 12 and coordinate 
input unit 13. In the present embodiment, a coordinate 
input area of the coordinate input sheet 14 is divided 
into two sub-areas 14<7 and 146 having the same dimen- 
sion as illustrated in FIG. 4. For instance, when each of 
the display units 11 and 12 has a display area of 
640 x 480 pixels, a total coordinate input area of the 
coordinate input sheet 14 should have a dimension of 
1,280x480 coordinate-positions. Among these coordi- 
nate-positions, the sub-area 14a of (0, 0) to (639, 479) is 
alloted to the display screen 11A of the first display unit 
11 and the remaining sub-area Hb of (640, 0)— (1,279, 
479) is allotted to the display screen 12A of the second 
display unit 12. Then the signal processing unit 16 can 
judge or select automatically a display unit to which a 
current coordinate-position entered by the pointer 15 
belongs. For instance, if a coordinate-position entered 
by the pointer 15 is (465, 280), the signal processing unit 
16 recognizes that the entered coordinate-position be- 
longs to the first display unit 11 and a position indicating 
mark, i.e. cursor 17, is displayed on the screen 11 A of 
the first display unit 11. When a coordinate-postion 
entered by the coordinate input unit 13 is (835, 280). the 
signal processing unit 16 judges that the relevant coor- 
dinate position belongs to the second display unit 12 and 
the cursor 17 is displayed on the screen 12A of the 
second display unit 12. 

Now the operation of the signal processing unit 16 
will be explained with reference to the flow chart 
shown in FIG. 5. Input coordinates entered by the coor- 
dinate input unit 13 are denoted by (X/,„ Y,„), and out- 
put coordinates for the first and second display units 11 
and 12 are represented as (X OBt h Y out D and (X„ w: 2, 
Y 0 ut 2), respectively. First the signal processing unit 16 
judges whether the input horizontal coordinate X,„ is 
larger than or equal to 0 and smaller than 640 
(0^X;v,<640). If X in is smaller than 640, the signal 
processing unit 16 supplies X ouf l=X (n , Y out l = Y/„ to 
the first display unit 11. If Xf„ is larger than or equal to 
640, the signal processing unit 16 sends X oul 
2 = X/„— 640, Yout 2 = Y, rt to the second display unit 12. 

While the cursor 17 is displayed at a position near a 
right-hand side of the first display screen 11 A, when the 
pointer 15 is moved further rightward, the cursor 17 is 
removed from the screen 11A of the first display unit 11 
into a left-hand side of the screen 12A of the second 
display unit 12. In this manner, the cursor 17 can be 
moved over the screens 11 A and 12 A of the first and 
second display units 11 and 12 in a continuous manner 
by means of the single coordinate input unit 13. 

FIG. 6 is a schematic view showing another embodi- 
ment of the display apparatus according to the inven- 
tion. In the above mentioned embodiment, the coordi- 
nate input sheet 14 has a large area which covers both 
the screens of the first and second display units. In the 
present embodiment, the coordinate input unit 13 com- 
prises a coordinate input sheet 14' having a dimension 
equal to that of the screens 11A and 12A. In order to 
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select automatically one of the screens on which the . upper and lower sides may be utilized instead of the 

. cursor 17 is i to be displayed , use is made of coordinates right-hand and left-hand sides. 

on right-hand and left-hand sides. The coordinate input FIG. 10 is a schematic. view illustrating another em- 
sheet 14\ has an area of (0,0) to (639, 479), while each of . bodiment of . the display apparatus according to the . 
the display screens 11 A and 12A also has the same area .5 invention. In the present embodiment, there are pro- 
of (0, 0) to (639, 479). The cursor 17 can be moved in the : vided a first display unit 21 having a display screen 21 A 
display screen .11 A or 12A by moving the coordinate for displaying attribute data, a second display unit 22 
input pointer 15 on the coordinate input sheet 14' /When having a display screen 22 A for displaying picture im- . 
the cursor comes on a right-hand or left-hand side of the ages, a coordinate input unit 23 comprising a mouse, 
. screen, the cursor is removed from one display screen to 10 and a signal processing unit 24 coupled with the first 
the other display screen. and second display, units 21, 22 and mouse 23: Also in 
FIG. 7 is a flow chart explaining the operation of ';- the present, embodiment, by moving the mouse 23 on a 
signal processing unit in the preserit embodiment. In the table, it is possible to move a cursor 25 over the display 
present embodiment, there is provided a display flag in screens 21A and 22A, Therefore, any desired picture 
data processed by the signal processing unit. The dis- 15 image among a picture image list containing a plurality 
play flag of 0 is denoted for the first display unit 11 arid of reduced picture images and displayed on the screen 
the display flag of 1 is allotted to the second display unit 22A can be denoted from either the attribute data list or 
12. In ah initial condition, the display flag of 0 is set and ; the: picture image list. Further, when a part of the pic- ; 
the cursor 17 is displayed on the. first display screen 11 A ture image list is changed, a picture image to be re- 
at a position related to a position at which the pointer 15 20 "placed by another picture image can be denoted either 
is occasionally placed on the coordinate input sheet 14'. from the attribute data list or the picture image list. In 
The horizontal coordinate -X^ entered by the coordi- this manner, according to the present invention, the 
nate input unit 13 is always compared with 0 and 639. position denoting operation becomes very easy and 
When X/n^O and Xm#639, the signal processing unit versatile. 

supplies Xout~Xi„ f Y ou t—Yi„ to the first display unit 1L 25 FIG. 11 illustrates an imaginary coordinate area relat- 

WhenX/ fl =0 or X//i=639 is detected, it is then judged ing to the mouse 23. If it is now assumed that each of the 

whether or not the relevant display flag is equal to 1. If first and second display screens 21 A and 22 A has a 

the flag is not equal to 1; the flag is changed to 1, while dimension of 640 x 480 pixels, then the coordinate area 

if the flag is equal to 1, it is changed to 0. Next, it is 23A of the mouse 23 has a dimension of (0, 0)-(1.279, 

further judged whether X/„=0 or not. If .X/„=0, X in is 30 479), among which a sub-area 23 A- 1 of (0. 0)-(639, 479) 

changed to 639, but if X/ fl ^0, X,- fl is changed to 0. Then is allotted to the attribute data display screen 21A and a 

the horizontal coordinate thus changed is supplied to sub-area 23A-2 of (640, 0)-(l,279, 479) to the picture 

the first or second display unit together with the verti- image display screen 22 A. 

cal coordinate Yo U /— Y/ rt . After that, input coordinates As has . been explained with reference to the first 

are. supplied to the first or second display unit 35 embodiment shown m FIG. 3, when a horizontal coor- 

(Xout—Xi nr Y 0U/ =Y/Vi). dihate X /w entered by the mouse 23 is larger than or 

As shown in FIG. 8, when the cursor 17 is displayed equal to 0 and smaller than 640 (0^X,>j<640), the cen- 

on the first display screen 11 A (flag =0), and the pointer tral processing unit 24 supplies the coordinates of 

15 is moved rightward : up to the right-hand side of the Xouf=X/ ni Yoi/;=Y/ rt to the first .display unit 21. If 

coordinate input. sheet 14', the cursor 17 is also moved 40 640 ^X,v,< 1,279, the central processing unit 24 sends 

rightward up to the right-hand side of the' screen 11A. coordinates of X 0 u,=Xj rt - 640, Y OIi/ =Y,>,to the second 

Then, the cursor 17 is removed from, the first display display unit 22. . In this manner, the cursor. 25 can be 

screen 11A into the left-hand side ofthe second display ■ : moved continuously over the first and second display 

screen 12A as illustrated in FIG. 9. When the pointer 15 : screens 21A and 22A by means of the single mouse 23. 

is moved on the coordinate input sheet 14', the cursor 17 45 After the cursor 25 has been moved into a desired posi- 

is moved on the second display screen 12 A accordingly. tion on the first or second display screen, when a push 

While the cursor 17 is displayed on the first display button 23B ori the mouse 23 is actuated, the coordinates 

screen 11 A, when the cursor is moved into the left-hand at this instance are entered in the signal processing unit 

side of the screen 11A, the cursor is removed from the 24 as denoted coordinates. Then the signal processing 

first display screen 11A to the right-hand side of the 50 unit 24 sends a command for displaying a picture image 

second display. screen 12A. While the cursor 17 is dis- corresponding to a picture image in the picture image 

played on the second display screen 12A, when the list indicated by the cursor 25 on the second display 

cursor is moved into the left-hand side or right-hand screen 22 A and at the same time attribute data related to 

side of the second display screen, the cursor is removed . the relevant picture image is displayed on the first dis- 

frdm the second display screen into the right-hand side 55 play screen 21A. 

or left-hand side of the first display, screen 11A, respec- * FIG. 12 is a block diagram showing a detailed con- 
tively. struction ofthe display apparatus. To a GPU bus 26 are 
In the manner explained above, in the present em- coupled CPU 27, data, file 28, picture image file 29, 
bodiment, the first and second display units 11 and 12 character displaying memory (CRT I/F) 30, main mem- 
are automatically selected by indicating the right-hand 60 qry 31, A/D converter 32, picture image memory 33, 
and . left-hand sides of the coordinate input sheet 14' ; D/A converter 34, mouse interface 35 and keyboard 36. 
with the aid of the pointer 15. If the absolute coordinate - . The data file 28 stores the attribute data and directory of 
input unit 13 is. replaced by a relative coordinate input picture image data. The picture image file 29 stores 
unit such as tackball and mouse,, the cursor can be picture images of full size (640x640) and reduced pic- 
: moved completely continuously over the first and sec- 65 ture images of half size (320x 320) for the picture image 
ond display screens, as in the first embodiment shown in ' list. To the character displaying memory 30 is coupled 
.FIG.. 3. Moreover, if the. two display screens are ar- the first display unit 21, and when. the attribute data is 
ranged one above the other : instead of side by side, written in the character displaying memory 30 under 
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the control of the CPU 27, the display unit 21 displays 
the attribute data. The main memory 31 stores the soft- 
ware and attribute data. To the A/D converter 32, 
picture image memory 33 and D/A converter 34 is 
connected a picture image bus 37 by which the picture 5 
image signal is supplied from the A/D converter 32 to 
the picture image memory 33 and the picture image 
signal is read-out of the main memory 33 to the D/A 
converter 34. The analog picture image signal supplied- 
from the D/A converter 34 is supplied to the second 10 
display unit 22. 

Now the operation for displaying a picture image list 
and displaying a picture image selected from the picture 
image list will be explained. At first, an operator enters 
a file name corresponding to a desired picture image list 15 
with the aid of the keyboard 36. Then CPU 27 selects an 
attribute file related to the entered file name from the 
data file 28 and is read-out into the main memory 31. 
The attribute file contains an attribute data list of the 
relevant picture image list (including four reduced pic- 20 
ture images), address information of the relevant nnage 
file in the picture image file 29, and address information 
of the four full size picture images in the picture image 
file 29. A part of the attribute data in a given format is 
written in the character displaying memory 30 under 25 
the control of CPU 27. The attribute data may contain 
patient name, date of imaging, part of body, doctor 
name, diagnosis, etc. 

Next, CPU 27 sends an address of the picture image 
list to the picture image file 29 and data of the picture 30 
image list in a given format is read-out into the picture 
image memory 33. The D/A converter 34 reads out the 
picture image data from the picture image memory 33 in 
synchronism with the scanning at the second display 
unit 22, and converts the read-out data into an analog 35 
signal which is then displayed on the display screen 22A 
of the second display unit 22. In this manner, the attri- 
bute data and the picture image lists are displayed on 
the first and second display screens 21A and 22A, re- 
spectively. At the same time, the cursor 25 is displayed 40 
at a position denoted by the coordinates generated by 
the mouse 23. 

The operator looks at the display screens 21A and 
22A and determines a picture image in the picture image 
list. At first, it is assumed that the picture image is de- 45 
noted from the attribute data list displayed on the first 
display screen 21A. In this case, the cursor 25 is moved 
into a desired position on the first display screen 21A by 
moving the mouse 23 on the table and then the push, 
button on the mouse 23 is actuated. When the picture 50 
image list contains four picture images, as illustrated in 
FIG. 10, the display screen is divided into four sub- 
areas of (0, 0)-(319, 239), (320, 0)-(639, 239), (0, 
240)-(319, 479) and (320, 240)-(639, 479). 

Now it is assumed that the cursor coordinates de- 55 
noted by the mouse 23 are (480, 360), CPU 27 can judge 
that attribute data displayed on a right upper sub-area is 
selected. Then CPU 27 reads out an address of a full size 
picture image relating to the relevant attribute data 
from the main memory 31 and sends the read-out ad- 60 
dress to the picture image file 29. Picture image data of 
the relevant picture image having a full size of 640 X 480 
is read-out from the picture image file 29 into the pic- 
ture image memory 33. In this manner, the full size 
picture image is displayed on the second display screen 65 
22A. At the same time, all attribute data relating to the ' 
relevant picture image is displayed on the first display 
screen 21A. 



J54 

According to the invention, it is also possible to de- 
note a desired picture image from the picture image list 
displayed on the second display screen 22A. In this 
case, the cursor 25 is moved into the second display 
screen 22A by moving the mouse 23. The four picture 
images are displayed in four sub-areas of .(640, 0)-(959, 
479), (960, 0MU79, 239), (640, 240)-(959 ( 479) and 
(690, 240)-(l,279, 479). 

It is assumed that the cursor 25 is positioned at coor- 
dinates (900, 400). Then CPU 27 can judge that a pic- 
ture image at the left and lower area is denoted by the 
mouse 23. In a similar manner to that explained above, 
an address of a selected picture image in the picture 
image file 29 is read-out of the main memory 31 and is 
sent to the picture image file 29 and the relevant picture 
image of full size of 640x480 pixels is displayed on the 
second display screen 22A. At the same time, detailed 
attribute data of the relevant picture image is displayed 
on the first display screen 21A. 

As explained above, in the present embodiment, the 
cursor 25 can be moved completely continuously over 
the first and second display screens 21A and 22A only 
by moving the mouse 23 on the table. Then, any desired 
picture image contained in the picture image list can be 
easily denoted from both the attribute data list and pic- 
ture image list displayed on the first and second display 
screens 21A and 22A, respectively. Therefore, the oper- 
ator can effect the retrieval in a simple and positive 
manner, so that there can be provided a versatile user 
interface. Moreover, since an amount of movement of 
the mouse 23 can be controlled continuously to move 
the cursor 25 into any desired position on the screen, 
even if in the number of divided sub-areas, i.e. reduced 
picture images in a picture image list, it is equally possi- 
ble to denote any desired picture image in the list. Thus, 
the construction of the picture image list can be selected 
at will. 

In the above explanation, it is assumed that all the 
picture images can be included in the single picture 
image list. However, if a large number of images are 
stored in the picture image file, it is practically impossi- 
ble to include all the picture images in the single list. 
For instance, when there are stored eight picture images 
in the picture image file, while the second display unit 
22 can display only one picture image list including four 
reduced picture images of 320x240 pixels. In such a 
case, one of the four reduced picture images in the list 
has to be selectively replaced by a new reduced picture 
image. According to the present embodiment, such a 
replacement of reduced picture images in the list can be 
denoted from both the attribute data list and picture 
image list. For instance, after .the cursor 25 has been 
moved into any desired sub-area of the display screen 
21A or 22A by moving the mouse 23 when a push but- 
ton on the mouse 23 is actuated, a reduced picture 
image relating to the denoted sub-area is erased. Then 
the operator actuates a predetermined function key to 
display a new reduced picture image in the relevant 
sub-area to form a new picture image list. It should be 
noted that the attribute data in the relevant sub-area is 
also replaced by new attribute data relating to the 
newly displayed reduced picture image. 

In the embodiments so far explained, the two display 
screens have the same dimensions, i.e. the same number 
of pixels. In the medical image filing system, the attri- 
bute data is displayed as characters, so that the display 
screen for displaying the attribute data need not have as 
high as resolution as that required for displaying the 
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picture image. Then the first , and second displaying = first display screen 41A for displaying the attribute data, 

screens should have, different dimensions. For instance, composed of characters has a dimension of 640x400 

the first display, screen has "a dimension of 640 X 400 pixels as illustrated in FIG. 14, whereas, the second 

. pixels and the second display screen has a dimension of display screen 42A for displaying the picture image has 

640x480 pixels. According to the invention, the cursor 1 -5 a dimension of 640 X 480 pixels as shown in FIG. 15. . 

may be moved oyer a plurality of display screens hav- FIG. 16 is a schematic view depicting the movement 

ing different "dimensions without; causing any difficulty of the cursor over the first and second display screens 

; ; . for the operator. Such an embodiment will be explained 41A and 42A. In the . initial condition, the movable 

hereinbelow. range of the cursor on the first display screen 41A is set 

FIG. 13 is a block diagram illustrating still another 10 in the cursor movable range for attribute data setting 

..embodiment ofthe display apparatus according to the circuit 49 as horizontal start point (0), horizontal end 

invention. The apparatus comprises first display unit 41 point (639), vertical start point (0) and vertical end point 

haying a display screen; 41 A for. displaying attribute (399). In the cursor movable range for picture image 

. data, second display unit. 42 haying a display screen 42A setting circuit 50, the cursor movable range 42 A' which 

for displaying, picture images, coordinate input unit 43 15 has a dimension equal to the second display screen 42A 

such as a mouse, picture image memory 44 for storing . divided by two in both the horizontal and vertical direc- 

full scale picture images and reduced picture images, tions. That is. to say' the cursor movable range 42A' is 

and picture image control unit 45 coupled with the defined by horizontal start point (0), horizontal end 

second display unit 42 and picture image memory 44. point (319), vertical start point (0) and vertical end point " 

There are further provided a circuit 46 for setting a 20 (239), Further, the cursor mobility for attribute data and 

ratio of a distance over which the mouse 43 is moved to cursor mobility for picture image are entered in the 

a distance over which the cursor is moved on the first cursor mobility setting circuits 46 and 47. In the coordi- 

display screen 41 A for displaying the attribute data nate converting circuit 53 is entered a ratio of the cursor 

(hereinafter said ratio is termed as a cursor mobility for movable range for attribute data to the cursor movable 

attribute data), and a circuit 47 for setting a ratio of a 25 range for picture image, the value of which in the pres- 

distance over which the mouse 43 is moved to a dis- ent case is. 2. 

tance over which the cursor is moved on the second In the initial condition, it is assumed that the cursor is 

. display screen A2A for displaying the picture image displayed on the first display screen 41A at a position 

(said ratio is called a cursor mobility for picture image). denoted by the cursor coordinate detecting circuit 48. 

Said cursor mobilities can be entered into a central 30 In this case, the comparison and control circuit 51 has 

processing unit (not shown) with, the aid a keyboard selected the cursor mobility for. attribute data selling! 

(also not shown); A cursor coordinate detecting circuit circuit 46 and the cursor movable range for attribute 

48 receives the moving distance data from the mouse 43 : data setting circuit 49 and controls the cursor erasing 

and the cursor mobility data from the cursor mobility circuit 52 to display the cursor on the first display 

setting circuit 46 or 47, and detects a current cursor 35 screen 41 A: 

position on the display screen 41 A' or 42A: There are . When the mouse 43 is moved, the moving distance 
further provided a circuit 49 for setting a movable range data is entered into the cursor coordinate detecting 
of the cursor in the attribute data display screen 41A, circuit 48 which then detects a current position of the 
and a circuit 50 for setting a movable range of the cur- , cursor in accordance with the entered distance data and 
sorin the picture image display screen 42A^ The mov- 40 the. cursor mobility for attribute data supplied from the 
able range of the cursor is entered in these circuits'49, 50 setting circuit 46. The position data supplied from the 
with the aid of the keyboard. The apparatus further cursor coordinate detecting circuit 48 is then supplied 
comprises, a comparison and control circuit 51 which to the comparison and control circuit 51 and is com- .. 
compares the cursor coordinates from the cursor coor- pared with the cursor movable range for attribute data 
dinate detecting circuit 48 and the cursor movable 45 supplied from the setting circuit 49. When the cursor is 
: range from the cursor movable range setting circuit 49 judged to be displayed on the first display screen 41A, 
or 50 with each other and determines a position of the the cursor coordinate data is supplied to the first display 
cursor on the first or second display screen 41 A or 42 A. unit 41 via the cursor erasing circuit 52. In this manner, 
At the same time, the comparison and control circuit 51 the cursor 55 can be moved on the first display screen 
sends selection commands to the cursor mobility setting 50 41 A as illustrated in a left-hand block in FIG. 16. 
circuits: 46, 47 and the cursor, movable range setting When the mouse 43 is moved further, right ward to 
circuits 49, 50 so. that these circuits are selectively con- such an extent that the cursor coordinate detected by 
nected to the cursor coordinate detecting circuit 48 in the cursor coordinate detecting circuit 48 becomes out 
accordance with the selected display unit 41 or 42. The ; of the cursor movable range for attribute data, the cur- 
comparison and control circuit 51 also controls a cursor 55 sor 55 is removed from the first screen 41 A and is 
erasing circuit 52 for erasing the cursor when the cursor : moved into the second display screen 42A as illustrated 
is to be displayed on the second display screen 42A, a in FIG; 16. This, operation will be explained hereinbe- 
circuit 52, for converting the coordinates of the cursor . low. 

into coordinates which are suitable for the second dis- ■ When the horizontal coordinate of the cursor be- 
play screen 42A, when the second ; display unit 42 is 60 comes larger than the horizontal end point (639) of the 
selected: Said conversion is carried out in accordance cursor movable range for attribute data, the comparison 
with a coefficient which is entered into CPU with the and control circuit 51 detects this and selects the cursor 
aid of the keyboard. The apparatus further comprises a mobility for picture image setting circuit 47, cursor 
circuit 54 for transferring the coordinate data of the : movable range for picture image setting circuit 50, co- 
cursor to the picture image control unit 45> only when. 65 . ordinate converting circuit 53 and cursor coordinate 
the second display, unit 42 is selected. transfer circuit 54. At the same time, the circuit 51 con- 
Now the operation ofthe apparatus according to this trols the cursor erasing circuit 52 so as to inhibit the 
embodiment, will be explained. It is assumed that the display of the cursor on the first attribute. data display 
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screen 41A. When the cursor mobility for picture image 
is selected, the comparison and control circuit 51 sets 
initial coordinates of cursor of X OI/ ,=0, Y ou/ =£ Y/„. 
That is to say, the reduced cursor movable range 42A' 
is selected in the cursor movable range for attribute data . 5 
as shown in FIG. 16. It should be noted that an imagi- 
nary cursor 55' in the reduced cursor movable range 
42A' is not displayed on the first display screen 41A. 
Then, the coordinate converting circuit 53 multiplies 
the coordinate values supplied from the cursor coordi- 10 
nate detecting circuit 48 by two. That is to say, the 
converting circuit 53 supplies X out 2 = 2-X 0Uh Y out 
2=2-Y 0W . These convened coordinates Xout 2; Y ok t 2 
are supplied to the second display unit 42 via the cursor 
coordinate transfer circuit 54 and picture image control 15 
unit 45, and the cursor 55 is displayed on the second 
display screen 42A as shown in a lower block in FIG. 
16. It should be noted that the cursor mobility for pic- 
ture image stored in the circuit 47 should be determined 
such that when the mouse 43 is moved over a distance, 20 
the cursor 55 moved on the second display screen 42A 
and the cursor moved on the first display screen 41A 
are moved by the same distance. Therefore, the opera- 
tor can easily and effectively control the mouse 43. 

After the cursor 55 has been removed from the first 25 
display screen 41A onto the second display screen 42A, 
the cursor is moved over the second display screen in 
the manner explained above, while the cursor coordi- 
nates X/„, Y,vi detected by the cursor coordinate detect- 
ing circuit 48 are changed into 2«X« and 2-Y,>„ respec- 30 
tively. 

When the mouse 43 is moved further rightward be- 
yond the horizontal end point of the reduced cursor 
movable range 42A\ the cursor 55 is removed from the 
second display screen 42A into the first display screen 35 
41A as shown in a right-hand block in FIG. 16. That is 
to say, when the horizontal coordinate X,>, supplied 
from the cursor coordinate detecting circuit 48 exceeds 
the horizontal end point (319) of the reduced cursor 
movable range 42A', the comparison and control circuit 40 
51 selects the cursor mobility for attribute data setting 
circuit 46 and the cursor movable range for attribute 
data setting circuit 49, and at the same time controls the 
cursor erasing circuit 52 to display the cursor 55 on the 
first display screen 41A. Then the cursor coordinate 45 
detecting circuit 48 sets initial coordinates of X ou ,=0, 
Y ou /=2-Y,>,. When the vertical coordinate Y t)U f=2-Y / > I 
exceeds the vertical end point (399) of the cursor mov- 
able range for attribute data, the vertical coordinate. 
Y out is forcedly set to 399. 50 

While the cursor 55 is displayed on the first display 
screen 41A, when the mouse 43 is moved leftward be- 
yond the horizontal start point (0) of the cursor mov- 
able range for attribute data, the cursor 55 is removed 
from the first. display screen 41 A into a right-hand side 55 
of the second display screen 42A by setting initial coor- 
dinates of X OU /=319, Y ou/ =J-Y/„. Then the cursor coor- 
dinates are doubled by the coordinate converting cir- 
cuit 53 to Xout 2 = 2-X OW f, Y out 2=2- Y 0UI . In this manner, 
the cursor 55 can be moved on the second display 60 
screen 42 A. 

While the cursor 55 is displayed on the second dis- 
play screen 42A, when the mouse 43 is moved beyond 
the cursor movable range for attribute data, the left- 
hand cursor is removed from the second display screen 65 
into a right-hand side of the first display screen 41A by 
setting initial cursor coordinates of X ou ,= 639 and 
Y 0 ut=2-Yi„. If 2-Y/ fl exceeds the vertical end point 399 
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of the cursor movable range for attribute data, the verti- 
cal coordinate is forcedly set to 399. 

When the mouse 43 is moved upward or downward 
beyond the vertical start point (0) or end point (399) of 
the cursor movable range for attribute data, the vertical 
coordinate of the cursor is kept at 0 or 399. Similarly, 
while the cursor 55 is displayed on the second display 
screen 42A, the vertical coordinate of the cursor is kept 
at 0 or 239 even if the mouse 43 is moved beyond the 
reduced cursor movable range 43A'. 

In the present embodiment, even if the display 
screens have different dimensions, it is possible to move 
the cursor over these screens with the aid of the single 
coordinate input device. Further, since the different 
cursor mobilities are set for the different display 
screens, the cursor can be moved on both display 
screens substantially at the same speed in accordance 
with the movement of the coordinate input device. 

The present invention is not limited to the embodi- 
ments explained above, but many modifications and 
alternations may be conceived by those skilled in the art 
within the scope of the invention. For instance, the 
number of display units is not limited to two. but more 
than two display units may be provided. Further, the 
coordinate input unit may be constructed by various 
coordinate data entering devices such as a tablet, touch 
pannel, track ball and keyboard. 

What is claimed is: 

1, An apparatus for displaying a position indicating 
mark over a plurality of display screens, comprising: 

first and second display units each having a display 
screen, said display screens of said first and second 
display units each having different dimensions; 
a coordinate input unit including a mouse, for enter- 
ing coordinates of a current position of a position 
indicating mark displayed on a display screen; and 
a signal processing unit coupled with said display 
units and coordinate input unit for selecting auto- 
matically among said first and second display units 
a selected display unit which effects a display on 
the basis of said coordinates entered by said coordi- 
nate input unit and for displaying the position indi- , 
eating mark on the selected display unit; 
said signal processing unit comprising; 
first means for setting a first ratio of movement of 

the position indicating mark on the first display 

unit relative to movement of the mouse; 
second means for setting a first range over which 

the position indicating mark is movable on the 

first display unit; 
third means for setting a second ratio of movement 

of the position indicating mark on the second 

display unit relative to movement of the mouse; 

and 

fourth means for setting a second range over which 
the position indicating mark is movable on the 
second display unit; whereby when the position 
indicating mark is displayed on the display 
screen of the first display unit, said first and sec- 
ond setting means are used, while w hen the posi- 
tion indicating mark is displayed on the display 
screen, of the second display unit, said third and 
fourth setting means are used. 

2. An apparatus according to claim 1, wherein said 
second range defined by the fourth means is set within 
the first range defined by said second means as a range 
smaller than the first range, and the second display unit 
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has a display screen having a larger dimension than that 
of a display screen, of the 'first display unit. 

3. An apparatus according to claim 2, wherein said 
signal processing unit further comprises a fifth- means 
for deriving coordinate values of the position indicating 
mark to be displayed on the display screen of the second 
display unit by multiplying coordinate values of the 
position indicating mark defined in said second range by 
a ratio of the (dimension of the display screen of the 
second display unit to the second range. 

4. An apparatus according to claim 1, wherein said 
second ratio 'of movement of the position indicating 
mark defined by the third means is determined such that 
the position indicating mark is moved on the first and 15 
second display units substantially similarly. 

5. An apparatus for displaying a position indicating 
mark over a plurality of display screens, comprising: 

a plurality of display units each having a display 
screen, said display screens each having different 20 
vertical dimensions; 

a coordinate: input unit for entering coordinates of a 
current position of a position indicating mark dis- 
played on a display screen; and 

• • '' - • • 25 



a signal processing unit coupled with said display 
units and coordinate input unit for selecting auto- 
matically among said plurality of display, units a 
selected display unit which affects a display on the 
basis of said coordinates entered by said coordinate. 
. input unit and for displaying the position indicating 
mark on the selected display, unit, said signal pro- 
cessing unit comprising means for entering coordi- 
nates of a current position of the position indicating 
mark displayed on a display unit; 
wherein each display screen of said display units is 
divided into sub-areas of substantially the same 
construction such that information distinct from 
and associated with respective sub-areas of one of 
said display screens is displayed in corresponding 
sub-areas of each of the remaining display screens, 
wherein any one of said sub-areas may be denoted 
from any one of the display units. 
6. The apparatus of claim 5, wherein when a content 
of said denoted sub-area of a display screen is changed, 
said distinct and associated information displayed in 
corresponding areas of other/display units is simulta- 
neously changed. 
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